Molecular interaction between kisspeptin decapeptide analogs and a lipid membrane.
Kisspeptin-10 is the C-terminal decapeptide amide of kisspeptin, an endogenous ligand for GPR54, and exhibits the same binding and agonist activity as the parent molecule. Although GPR54 is a membrane-embedded protein, details of the molecular interaction between kisspeptin-10 and lipid membranes remain unclear. Here, we performed a series of structural analyses using alanine-scanning analogs of kisspeptin-10 in membrane-mimetic medium. We found that there is a close correlation between lipid membrane binding and agonist activity. For instance, the F10A and non-amidated (NH2-->OH) analogs showed little or no GPR54-agonist activity and elicited no blue shift in tryptophan fluorescence. NMR analysis of kisspeptin-10 analog in DPC micelles revealed it to contain several tight turn structures, encompassing residues Trp3 to Phe10, but no helical conformation like that seen previously with SDS micelles. Together, our results suggest that kisspeptin-10 may activate GPR54 via a ligand transportation pathway incorporating a lipid membrane.